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The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
' substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasif ied shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m^ of rock mass is used for each m of oil^ 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m" 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12_, on which is overlaid 
a stratum of limestone 1£ and possibly a layer of soil L6. A number of 
exhaust channels 18_ are connected to gas outlets 20, drilled through 
limestone and shale. The heating elements 10_ and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 20^ belonging to such a row are 
connected to a manifold 2j4 via the connecting pipes 2_1 and shut-off and 
control valves, respectively, 2_2 , 2_3* A larger manifold 2_5 for a number 
of manifolds 2_4 unites these in turn with a condenser 2_6 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26_ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 3_0- A Pi-P e 22. from the tower 
washer 2_7 also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 3_8* to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, 4_4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 48. The 
line 50^ in Figure 2 represents the temperature distribution in the two 
sections. At line 4_4 the temperature can reach a value between 3 50 and 
400°C / preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42. 

While the channels 2Q_ in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows 4£, and which has been 
given the designation 5_2 on the- drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4^2 and 44 . 
Some of these gases flowing back can be led off through an outlet 56_ and 
a manifold 58_ from the outlet channel 60 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3_4 after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 60_ 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 20. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4JD 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 5J5, 3_i and the section 42-44 
in the shale rock, partly a circuit including passages 1£,34^ and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication . Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation, but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogenation of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycle.d gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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Hurt ill en ritning. 



SVKNSKA SKIKKKIil >UKA KVIKIlnLAfiKT; OUKIiKO. t\) 

Siitt v ill ror^asnin^ av oljeloramlr ski HVr lurry; iti situ uiitlet* tiilforunde 
av vurme ^oiioui t skill* rhcr^rt uppta^na kuimlcr. 

I* i * i • t i 1 1 mi re; : I'. I .j ii n^>t nun . 



I'ppl in ii in^en ban lur si till ell salt 
fraiuslalla ski fferol jn, baseral pa uppviirninin^ 
av skiffer kernel u tan fore^aeude lit brylnin:; 
av skitter, varvid de ^ennm uppvarmn iu^eu 
1 rainkalladc oljeforande ^aserna avla^snas ui" 
kernel i;cm mi i delsauuna ankrn^la kanaler. 
I'r ^aserna franskiljas diirpa sadana delar av 
desamnia, vNka ut^ora sk it I eroljaii, under av- 
kvlnin^ ^ciiiuii kundeusat ion. 

upp varmniui*en av ell skiffei bcr:; sker 
viii av^asuin^en av dari kefiutlii;a ^ashildan- 
de subslanser en hurl I ranspm I av en viss ma- 
terialman^!, sum alllsa i i;asfurm avi;ar ur 
herder pa liknande sail Sinn I. ex. \ id av-as- 
niii^ av slenkul eller ved, oeh i samlli^a dessa 
fall kvarslar en mcr eller mind re j units istinjjT' 
/mp^av del U rspru n^l ii;a malei iahd. Del kvar- 
Iilivande malerialel, dares! did bestiir av kuks 
eller hakol, har ^imni sin puiusa slruklur 
uluinurden I li^t sbna fur ^iscti alkniulit;a ylur. 
Ort liar uu visal si-, all iiven skifferkoksen. 
d. v. s. i della fall del av^asade skiffcrker- 
ijel, liar en portis slruktur mod uiyekct stora 
ytor. Jfitkotnli^a for leaser. Saint idi^t har skit'- 
lerkoksen i mot sat s till den vanli^a koksen 
eller Irakwlel en niyeket stor askhall, d. v. s. 
rcbl av it ke Iirannljara kesl^ndsdclaj; oi:h s|>e- 
eiclll lor svenska fin iiallamleu upp^Ar till oin- 
krin^ 70 % av den urspiMiii^li^a skiffervik- 
len. Sk ilferkitksen iiuiehatler Id. a. I. ex. * * I * — 
ka jtirnforenin^ai' uch en lud del audra I »<: - 
slandsdelar, stun i konlakl med nlika ^aser 
arn iiijnade alt i e-cnska(> av kalalysaliH* j >a- 
vcrka real; I inner i yaserna. 

\'iil direkt av^asuin^ av sk it I 'erlier^cl n |»|»- 
slAr under fnii^actulc rraiiibtallnini; av skit- 
I'erolja myi kel slnra vtdyiner av iip|»varmt nrh 
av^asal skifferkerg heslaende luivndsakti^en 
av skit tei'koks, Sum li^^er kvar oruldial i si- 
iia urtka la^cr, men sum ^ciioiii av^asnin^eii 
blivit oinliiklal lill en enda pnros jnassa frain- 
slajvpli- lur gaser i alia riklningar. Diircsl sA- 
lundu for vurjc m J olja alj*4r omkrin^ 15 m' 
ber^inassa. liildas t. ex. under ett ars tid 
vid frauislallninj; av 20000 in' skiffertilja ell 
puiost skifferberj* >mi ;I00000 ni 4 . Under sjalvu 



| I iMLia.sninijsinoeedu ren av sk if feroljan anord- 
nas iiiotn skil'lerbergel en lan^samt fiamat- 
skridande variucf rnnt, diir s;H f ;il or^an lor 
ii|t|i\armnin^en (eleklriska vanneeleinenl) 
sum a\ lu|mskanaler for ^asernas avlcdning 
sueressivl s:illas i verksamhet. 

I -jml ittnin^en avser all anviinda den |>a 
s;ill ut liildade slura porosa sk it t erk( ik smassaa 
sa.sinn rn kalalysalor fur inledandet av vissa 
uii.skade kemiska reaktioner inom densa in ma, 

alll. i I avsikl all frainskilla (jlika snbslan- 

mi u iw If r medverkan av k al alysaluin ifra^a. 
Ilai \id ii 1 1 1 \ 1 1 j : i s tie. n;imnda -askaiialerna. se- 
dan de slnlal alt Ijansl^ora sum avlupp f»n* 
sk it t ii • ■! j eraser n a. ;i\en for tillluiscl av ^aser 
I HI skit IrrU-i -et. Samlidi-l kiiuna andra ily- 
lika kanaler anvamlas l«'n" a\lu|ip av synles- 
piudnklrr franislallda iiiinii sk i 1 liilirr^el un- 
der mi-dvei'kaii av den av sk i I Terk uk sen 
iiaile kalalysalorn. I*'.n del kanaler Initial' s;i- 
ledrs lillupp iill skif ferkuksen. neb andra ka- 
naler avlupp Iran densamma. vaivid ^aser. 
sum under Iryek nedloras i kernel T»a ett stal- 
le. kunna avfuras ur delsamma p£ ell annat 
stalle. liasei' koniiua hiirunder i konlakl med 
kalatysaiurns ytor oeb paverkas av tk'sam- 
nia pa sadanl sail, sum helin^as av forhanden 
varainlo ketniska och fysikaliska foili6llan- 
(|i*n. 

I 'ppf iuniu^en skall nedau uaruiare lieskri- 
vas under lianvisuin^ till a bifn^ade riluiiif; 
sum exempfl visade ul furin^sfuriu lur satlels 
^euouiforamle. varvid iiven yllerli^aro nppfin- 
niii^en kaiiueteek naiide <**;t'iiskaper skola mi- 
Kivas. 

h'if;. I visar nior eller iniudr^ sebemaliskt 
<*ll sk ifferber^. inrallal fur framsla lining av 
xkifferol ja. sell i verlikalsckl ion . 

I'if*. 2 visar tdl diagram an^ivande teuijje- 
raturfordeluin^en iiiuiu skiffci ker^et. 

A rilniuxi'ii beleeknar 10 ell antal varmc- 
eleuient. so in aro ankia^ta prt jannia inellan- 
ruiii i sk ifferber^et 12. |)'i vitket iiv overla^- 
ral ett lager av kalksten U sand, evenlucllt 
ell junila^er 16. Ett antal av^'skanaler \H stu 
i fnrbiiidelse med genoui knlk orb skiffc«* ucd- 
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..nrn.de p-asavlopp 20. Varnieclemenlcn 10 <>H» 
av^skanalm.a I.S f.ro s.„nli ( | igl ;lll( , n , (1 .„, c j 
rader oftor varandra i vinkol mod rilniny*- 
plano.l. (._:i»:ivlo|i|ien 20 lillhOrnntlr cri dvlik 

• ad am over forhindcllcror 21 oo.l. avslana- 
ainR.s- icn|». rp s |prinf. swn |ij cr 22. 2.'l anxli.t- 
» a """!!»K*ka»i'il 24. Kn stone s :im - 
:' n « sk;,n: ' 1 f •««■ i'H 'lerh.l samli.^skanalor 

.4 rnrrnar dessa i sin lur „,,d ,„ k.mdenxnr 
..'0 odi ell yallon, 27. v,ri skilTcroljr- K as,Tna 
; .a kant salt nrdky.as ocl. i unijli^s", ,„A n 
:>ornsi. fran kondenscrhara oljeboslandsde- 
ar. Kondensorn 20, vilken avcn kan ulf-oras 

v resp . omfulla apparalur for annan kcmi.sk 
,oh:iiidlm K ay skilTc.oljenaser t. ex. avskilj- 
<:ii|i av svavcl eller an«l, :l biprodi.kliT i d,-ss ; , 
:r wmmi en lcd.ii. l({ 28 anslulen (ill f „ „,,,,: 
an.hnf.sbol.allare .1(1 for oljan. ! dennn be- 
.allarc niynnar aven en ledning .J2 fran tvitl- 
:.i .ict 27. [•■•*,, ,,i «rc.,!ednii. K .14 km.,..-,* 
•ol av ilc , eke kondoMserade nascrna avf.iras 
enon. en iedning 30. i vilken ; ir insalt en ven- 
:t 3H. i„ r alt anviindas snm bransle eller for 
ndra andnmAi. En ann.m del ;1V gaserna ge- 
..instioniina en komprcssoranordnin" 40 

I en scklinn av skifferherget beijransad vin- 
vlrall inot ntmngsplanjl av plan <<enoin lin- 
na 42. 44 aiKa^os py.olysen, d. v. s. en un- 
r vannetdlforsel forsij^aendo nybildnin« av I 
.:iffcr K ascr vara a vslniyd. V'armclillfiiiselii i 
:l elniwnlcn 10 luir bar alllsa avl.rulils I 
allot tilvi.mcs for o S ,,nl>lieket eu sektion av 
.iffd l)cr»et, lieijraiisad av liiijema 44 - -40 I 
iiiiicvi^ei) forulsaltos alllsa vandra i rikt- i 
■nm-n av p.larita 4S. Unjeii 50 i fi«. 2 rcpre- i 
•ulnar teiuperatiirfiirdclningen i' do l.ada i 
kl.onrrn H . Vid linjen 44 kan tempera I men I 
'va uppnatl ett vardc. *nellnn :t50 — 4(10' f 
rolrai'esvis on.krinK .ISO' C. Te.npcraturen 
der Kcnom processes enlist unnfinniiis'en i ' 

• inm^ ">'>t linjen 42. ! 
Mo.lan knnalc-rna 20 i seklionon 4-1 . .10 j 
.nsl«nra so.., avlopp f.ir do i donna so Id. on ! 
vunn.-i skiffer-iiserna. har minst en rad dy- j 
a 'ynnlcr. sum :ir helicon vid scklionens 

n hakkanf. sell i varmevy«;ens riktninsf 
l'.' l:,r «"« "Hi son. 1 .ilnin^on -ivilj, 
.tokninuen 52. .insltttils till knmpressorns 
try Icsid.i via t*«i suiuliiii^knual 54 J .-is- 
■■■ d. rna 52 Illinois x^lnndn de fruit ledi.?..". 
•14 Ummnandc jjaserna att alcrslronimn till 
redan av^a.sadc skifferl.e.-el inoni om.a- 
im-llan linjorna 12 o. l V 44. Kn del :lv dessa 
rslryiimuinde j-awr kunna avled.-.s i-,-n..... 
avlopp .,0 ,„h Cll sai.ilinjj.Nkai.al 5N fran 
Uaiuili.n r.O ino.it dctla ...made, for all <-f- 
lan.plix l,ehnndlin« ^fnoni kon.linsalion 
(vatliiin K P ||,. r : „„|rit proicsser nvlli-'o- 
resp. ilerl.-.las till U-dni..^,. .11. Kv.-nlurill 
Uanalrrna Cll v:„ :i hnpknppl;,,!,. ,,,,.,1 
'I'npK-.ln.,,^.,, -J4. „ t . sU . M „.,„.„,., k|| „. 

aiHter forlsalt -^1 1 ...nnini; inoni sk ,1 l . rl,,-.-- 

• '■•'K«»«--«i- i pilan. : ,s I.H .ildni,.- 



' P'^et p a( . a r orl. ..Hiv, s|. ,11V, ■• .s, r „.. 

r.in..„, ^sl.Mlk,,,,,..,,,,,!.., ,v hllnn kli,)' I,.".. 

aT^'T Hi.-.- 1 ,., ! .;, 

i 2» .V -J ;l . ,lcss: ' s ;" , " l, s 

et etslop,, ...c.l ,v., ..I.K:. IV.r«r,.„i„ K .,r. ,|, K 
<« ku-ls anslMl..,, nil ,,,vv,^., „ :l , ,.,„„ 

H< ...no,. .2 II i s|; iir. i |„ r ..,.| ,„.,, 
l<ICls .nncl : ,ll: 1M1 |,- p:,ss ; ,^ .,.„.,• , s ,„.,, , 
seklionorna 12 II .„ ., m i.. •. .' ? 

ET.^ ! a « »^-» , :;i : 

0 i.n k h " m,0 " S: ". 1 ;"'"''' 'v:.II.M... | )( ., V |,s r,:,o 

oljan b ,n S: ,s <:,!<,,,•. ,.„„.,, h,.,,,^,,,;,,.,,, ,,, 
Kfno.iislro...,,,.., sK i| | , , |.. r ; . ( | i i , 

'"!'"'••• ''i<"' ^.. I iH '"" hMi,:,'.v InM.s,,.,,., .,\ 

• Jt^asor r.A.. sU,,,,,,,,,,,, lin k , ;|| . 

!; ««"'««<•'.. xo... l,n sp..,,,,!.:,,.. s.. ln dvlika 

«.U,.l<an :.vs.-s i .„, Hll . ll i,| ,.„,!„, „,,,,, ilmi „... 

1 • avn. en .•■„„:,„ ir,U;„,. Vid all , .1 i ,7- 
Ntalln.no „„.,, . lv;K:iMlilI „ ,, ir ,. ui j s k i |IV. I „• 

.ppko.nmcr allhd pa ., i lln ,| JIV ;; vt . rU J k 

son. riider , l,cr.,,.. vid : .v- ,.„ , lol ( / 

lu.sler fjcMo... i-asla. k ;l . U( . i, ,„. , , 

berset ,„.|, .WTT^;,,,,,,,,. | ; .,i| ill( . rur | ;ir ; sj „ 

j v t lcl<1 . ril |, Umli ,, ,,„. ,,„ ; ni(1< , r ,' (l .i 

j .« (IP rri..i.5(:,l|,| :l ,.1,,-m..,,,.,.,,., k , „„„„.,. 

all sa SM.ani,,:;,,,,. l:"„-k :i „| .,.,„„„ Ifio^. j 

spn.kor , „,:,rkfn ..x. m,.,, sl< i| iVrhnyol V.,- 
'St upplmnin-cn lyll.s ,-„| ; ,„ Mvya.sar.kifi;.,.. 

l»er K ,„cd tilll.jni,, :1V ,n I, ,„.,.•,„„,. „„.,, 

scr dar oljan ivda.. nlvinuuls. |) ( .| li,| ; 
son, darvid ,.ll forfar:,,,,!,- uppsl..-,,- |' im |,r,. r 
! sa .all all l,osl5 ,s \:„ U-,», iv ., IKCV , 

u-kc mm-hnH:, „ : i s<1(1 | i^.l, „„ , 

"I «t uppl.n,..M Sl ... d.M. r.inlHf,,. ;l || „|jef,", r . 
Lister M eno„, ls«-.k.-. K ,. i K vl:„, ...insk/.s 
\ id oljenlvioninj. ,„• vkirV.-r Ic,.. ,I,M .,„. 

:>K:»n. all l.o.ocnd,. p ;l ,|,. , ;lhl r,T ,,«|, 

ryrk. van.ndrr py..,Us,„ ,,„., ,. ~ xrus 

■f/1'.-.Ml,- pa dr., Iia-.l i^li.-l , ,, vi || u . 1( 

varinii,,,^.,, ,.,v skill., ,, -rnuM.f.ircs. ..vr.'lv- 
»«-n l„r.. N .«.««..- ax .1,. lvs.Ualiv.ka .„•!, 

kn.mka l.,.|i..«rls,T..:, . .-Irra.lr li •ilia Ham lin. 

n:i all ol.ka M.I.MaOMT ..ll-.l.lav j ,.|| I; x 

•M l,ala„sir„l,alla, till x ,,.m.,I,,,. S:,\ ,, „. I a 

I!'! S ;"" ^'•'"("•l anla.^as .,11 in ■. ,,,.„ „,'. 
b.lda.lo py.nlvsya.s,.,, :1V ( . (( vKs 

<lc ay.hM,sa„„„a ax „,H; |, .„„,,.., Iirn . s , :ik . 

ado lu.lvah-,, ,.„. ,i„l,,,, lirl.ild:,,,,!,- 

KolxaU-.ia |,a ^, llm | , K 
vikl koiiima all nil 
don li.lala S ;, M| .Ixoi,'.,. 

Sj/ilvH |ivr..lx s|ir.. ( ( Ns ( ,i 
oo.ad naliir. all -in, ,., |,. r 
lillli ril.sslallaii.l.- I.I.,, I 
liska i. si.llal. l Ix.lr, ( . ,. ,'n , 
|'<'ili«>n iii.lt.... .1,. ,.lj|.., i,.. |, 

l^'- U < " " '. •I,,,,,,..,, ;;, ,,„ . 

I'Oi-Ol :,l,-,i„...,,la .u.-s,.,, „ % . „ . |% „ x;m . 

.la,-,,,!,. I,:,,,,^,,-. ,..-..p..,i...„„ ls ,.,,..„.. .... 

*al,- .„ |, I..,,,.,,.,. ,,,.„ „, .„,;... 
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Iran \ i II. r»i de I \ ii-i e 
I 1 1 , 1 1 \ . 1 1 > ' . m - k il I ei lui 

.| Si. HI k • Mil .1 kl Ntllisl .iH N 



i , i i 1 1 1 \ 1 1 1 m 1 1 s 

.i |.i>i«t-\.i Mi.t^vi M'ln k ■ 'i t i . i k I m 1 1 is| .i 1 1 s i .» Ii 
|i\t».l\\ I;iii^s:i ml (Ml;. ii ni"iii ni\<kel >!»• 
\ mi t. kuniniei in It -I 1 1 p p I 1 1 1 1 1 1 1 1 i * 1 1 "\> i - 
llel .iv \al-as lall.u'e k..l\aien i d>n 

ntlt»rd.i -asm .ill pa\eik.t p\n.l\s ( M i t\\ ti 
riklniiii; :ilt en li:il:tns sliavai al ei M j II.in 

iii"||"U'H ui'spru ii:;! i -en ulxuiina pv i* • ! \ mm s 
saniniansaU niii Delia I . n I ia I l:m« le Im'de nai- 
iit:i>!l kmin:i liklius \ id eu Ii \ il rrriii^. ntcu en- 
li-l upplinnin^eii ers.die> de mulal 
Iryek. under vilk;i sadau Ii \ divriiij; Inukar ;;e- 
uoiiiforus. i della hill nied eu > >l an Hi :: kmitakl- 
^ vl ;i i kalal ysalot n. soiu uu>jli-:;(>r all inoni 
riiulii; lid uppna ett narmande (ill c 1 1 lialan- 
scr:tl fnrliallande mellan de nlika leak I ioner- 
na vid pvrolysen. Darvid binder iiicni U < > I \i<l 
del -L'ntim aterinl'orin-en till I Tuila viilel, var- 
i-euoni i kokseil k v:irlili\ aude kol niiuskas 
lilt lYumau tin* en k vaut ital iv oUiiini; av de 
td jelnldaudc L;;isi'rii;i. 

Kulif;t uppl'inniu^en passerar de leaser, nr 
vilka oljan ii I vti n it i I s foist ^cnum en pur<»s 
Iii'I ^iu;isn;i. d;ir ol jea vdl'i vuiui; redan ar t'lill- 
Imrdad. I larunder I " * * i v;i riues sa-da -a.ser. m*- 
(t;iil ilc under passa-en i;cut mi kottdeusnr oeh 
I vallum nedkyll> till en lai; t r»n |»v i :i I n i , muii 
i praklikeu haller sii; oiukrin- tl J filer lav;ie. 
Del- redan :iv-;is:nle skilTerlier-el <m*1i den 
s|iiU\;iiine sum i della valuta lier:; k\;iil:im- 
uaft eller pyndysen, utnylljas saluuda del\is 
l i'tr lY»r\ ai in nil)- :iv dell \ id pyroly>eii ined- 
verk.'tnde e i rk u la I i< nis-a sen . Kincdan en sa- 
dan -as' va t i uei n iiel in I f ar relalivl l;ii;l. kan 
enli-l iippt iimin-eu den k\:tnlilel m>im 
rirkuleraN Jienieiide |ia (»i iiNla ml i^lu'l ei na \al- 
jas sa. all dess vulym npp-ar till en a lleia 
^anu;ei" den vid |> \ rolvsen nyhildade i;:im'iis vu- 
Iyiii. Hari^enoni nnderliillas tic I i eak linn s| ( "»r- 
lo[i|t, mum Inir ovan anlytlii \k\ sa siill, all ell 
hal^iiisfurliallandc inom de ulika rcaklionei - 
nn u ke lichovcr n;irmcUevis uppnas pa t;rnnd 
:iv del stora overskolt av lit Hare kolviiten m-li 
vale. M>m vid pyroly.se n linn as lill^an^lii^i. 
(ienoin denna rikli^are -ascirkntalion inlra- 
der a ven del I'orlwUlandcl, all., sadaiia k»dva- 
teu, muii lii^a p;\ j;rans(nmadel t'<» r l*ori;as- 
nin-i'ii, liillare knnna avloras nr skinerlM-r- 
-el nied liltlijfdp av den rikli-aue -as* ii kula- 
liuuen. De lyn^sla k«dvalena, soni ulan eirkn- 
teramle i;:is kvarldiva oeh lYnkoksas i I km* -el. 
lurde. tlarlor ined lillhjalp av i;asrirk u lal inn 
lu ll eller delvis l»rini;as all inedl'oija den all- 
inaiiiia -asstroinnin-cn. laili-l nppl'innin-en 
.skapas saledes ^emnn inlorande av en eirku- 
lerande i;as inom redan nppv;irmt .skiller- 
i 



t»\.i im..|1|^Iu Ii-| ,-ill.dl i c- 1 1 llk.ur |H'<.- 

• Inkli'-n '\ de -eti.-in p\ i . .1 \ N tl! , 1 i r i I t:i k I :ide 
lUl.Midf I -..U.iten.i Mulli-eii k.nt .lei t:ink:is, 
Ji din > 1 » • r a liei^ki.'pp ,t\ \.hiu %k il 1 rrkwk*. 

\dkiu eirk ill.il ii.iiN-.iNi- n s| i 1 1 1 1 » 1 1 1 : i r p;i 
mii \a.. Idl py n >l \ m mm i .nle| i skill erlier-el . pa 
.;iund .\\ MMa eiitiiMi.i d n lien su 'lie r <>eh t|:i|- 
mm'iI l.xknippad K:il,il \ s.tltii mm k:tn dil'ekl I 
\ in> hi. hi nied-ei" en livdrcrm- :\\ nud kok.ten* 
ii.ii n|.i k I ade kolvalen. vm k\,u^lannal i <len- 
s.iiiini.i, v.tii-enuiii t esll i til n ^len i lorin av 
l»nks iii tllirin-as. 

I shdlel h'tr pyruly6-a.Nei na enli-t i»\an knn- 
n. i andra -a.Ncr. t. ex. -eneralor^aN koimna i 
lr;i-:i l«»r asl ad k< mi ina ndet av nlika im>kade 
keniiska reaktiuner under ineihcrUan av den 
pni'iisa \arnia skil'fui'11. 



Patoritantipi Cik : 

L Sail \ id rr»r-aMiin- av ul jefiira nde skil- 
h rher- in situ mnler tilU'oraiuK: av varnn: t^e- 
iiuim i >k il "ferber-el uppla-na kanalcr. kan- 
neleeknal darav, all Mii.m ell sk il'ie rpart i ^<*- 
iiuiM pvr«»lvs av-asals ueh hli\il piii'osl. ^aser 
mtY.ras i della parli. uiedan del aimu iir 
\ainil. -eiitiin andra i .sk ilTerher^el uppla-- 
■ i : i kanaler an v;i i niel i i M ' •» >el ka na lei na oe!i 
all desMi ^aser iiro av sadan ail. all de liiiitm- 
iler nlsallas fur keniiska leak t :< uier ulan lt>r- 
lirannin;4 Hied sk i l lerhet '^ci I jattsl-*-raude mm 
kal al\ .salur. 

"J. Sail enli-t palentanspiaket I. kanneleek- 
nat darav. alt i skilTei pa rl iel alerinl'ores ;U - 
niitiNl«nie en del av den under p\ rolvsen lnl- 
dade -asen. sedan ilen -enuiu koudeiisalion 
eller Ivallnin^ under avkylniu- hen»vals siua 
nl jel'tu ande hestandsdelar. 

:i. S:dl enlist paleiilanaprakel I. kanneleek- 
ual diirav, att den inl'orda ^aseu -enoin eu 
kiunpressoranordninj; brin^as all slronuna ve- 
llum ell parti av redan av^asal vannt skifl'er- 
lu-r^ lor alt darifrun inloras > annat bcr^par* 
ti. dar ol jeutviunin^ pa^ui'. 

I. Siill enli^l palenlansp: aken ! A, kim- 
neleeknal diirav. alt en del av den alerinloi- 
da ^asen ullages frail skillrrhet-el innan deu 
nail deu /.on, i vilken av^asnin- av skifi'er p.a- 
-;ir, niedau eu aiinan del far passeia aveu den- 
/.«mi. 

a. Sail enlist na-td av de ! Mi eK-n inle pi'.- 
liailanspraken. kauneleeknal ''arav. all 
M-riia inforas i skif ferlier^e 1 . -en-nn kauaier. 
si mi under py rol vsen • janN 1 ;^ i'U de soiu j;as- 
avh.pp. 
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Tr*. :)8lot ion °? ^hs clt-inia or .iwadiah r'stu.it .i^ecifica I Ion 
Jvenaka Skiff eroljeakt iebulu^et , rreoro, .iwad;n. 

I. 1 A prooeaa in the gaa if iou tiuii of oil-Dearlng ahale rooka In 
aitu while aup t )lyii«g heat throu/h chmmela bored in the rook, 
ohareoter ised In that when a ahale portion haa boon degaalfled by 
means of pyrolyaia and haa become puroua gaaea are lntroduoed 
in aaid portion, while it ia etill warm, through other ohannala 
bored in the ahale rook than the beet eupplying ohanoela, and that 
aaid gaaaa are of auoh kind that they in the meanwhile are subjec- 
ted to ohamloal reaetlona without combuatlon, the ahale rook 
aoting aa a oatalyet* 

2/ A prooeaa aa olaimed in olalm 1, oharacteriiad in that at 
leaat a part of the gaa formed during the pyrolyaia ia reoyoled 
Into the ahale portion after that ita oil-bearing oonatituenta haa 
been removed by condenaatlon or washing with cooling, 

3«jA prooeaa aa olaimed in olalm 1, oharaoterlaed by that 
the lntroduoed gaa by meana of a ooapreaaor la oauaed to flow 
through a portion of already degaaifled warm ahale rook to be 
introduced in another rook portion wherein oil la being recovered* 

U« A prooeaa aa olaimed In any of the olalnsl to 3, oh^raoto- 
rised by that a part of the reoyoled gaa la dlaoharged from the 
ahale rock before It haa roaohed the tone, wherein the dogaeifioa* 
tlofi 0/ ahale la taking plaoe, while another part la paaaed alao 
through thla zone. 

5. A prooeaa aa olaimed In any of the preoeding olaima, 
oharaoterlaed by that the gaaea are lntroduoed into the ahale rook 
througt) the ohannela aerving aa gaa outleta during the pyrolyala* 
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